Chemical context
Metal complexes of biologically important ligands are sometimes more effective than the free ligands. Many transition and heavy metal cations play an important role in biological processes in the formation of many vitamins and drug components. An important element for biological systems is nickel. Nickel complexes have biological applications such as antiepileptic, antimicrobial, antibacterial and anticancer activities (Bombicz et al., 2001) . The metal-ion geometries of coordination compounds can be easily identified. Dicarboxylic acid ligands are utilized in the synthesis of a range of metal complexes and fumaric acid and amide have been particularly useful in creating many supramolecular structures (Pavlishchuk et al., 2011; Ostrowska et al., 2016) , in particular between nicotinamide and a variety of carboxylic acid molecules. We have prepared a new Ni II complex, catena-poly[[diaquabis-(nicotinamide- ], whose structure has been determined by single crystal X-ray diffraction analysis. In addition, to understand the intermolecular interactions in the crystal structure, Hirshfeld surface analysis was performed.
Structural commentary
The molecular structure of the asymmetric unit of the title compound is illustrated in Fig. 1 . This linear one-dimensional coordination polymer consists of a nickel centre coordinated ISSN 2056-9890 in an octahedral fashion by two oxygen atoms of fumaric acid dianions, two nicotinamide nitrogen atoms and two aqua ligands.
The Ni1-O2, Ni1-O3 and Ni1-N1 bond lengths are 2.0484 (12), 2.0792 (13) and 2.1187 (14) Å , respectively. The C-O bond lengths in the deprotonated carboxylic groups differ noticeably [C7-O1 = 1.248 (2) Å and C7-O2 = 1.266 (2) Å ], which is typical for monodentately coordinated carboxylates (Gumienna-Kontecka et al., 2007; Pavlishchuk et al., 2010; Penkova et al., 2010) . In the same way, the C6-O4 bond in the amide group [1.236 (2) Å ] shows partial doublebond character. The values of the Ni-O water and Ni-N pyridine bond lengths and the bond angles involving the Ni1 atom (see supporting information) are close to those reported for similar nickel(II) complexes (Krä mer et al., 2002; Bora & Das, 2011; Moroz et al., 2012) . The conformation of the title compound is best defined by the torsion angles C4-C5-N1-Ni1, O1-C7-O2-Ni1 and C8-C7-O2-Ni1 of 172.22 (13) , À26.7 (2) and 151.80 (11) , respectively.
Supramolecular features
In the crystal, the polymeric chains are linked by O-HÁ Á ÁO, N-HÁ Á ÁO and C-HÁ Á ÁO hydrogen bonds (Table 1) , forming a three-dimensional supramolecular architecture (Fig. 2) . The shortest non-hydrogen-bonding intermolecular distances of the title compound are 2.870 (2) Å [for O3Á Á ÁO4(Àx + 1,
The strongest hydrogen-bonded intermolecular distance is 2.06 Å [H3AÁ Á ÁO4(Àx + 1, Ày + 1, Àz + 2)].
Hirshfeld surface analysis
The Hirshfield surface analysis was performed using the CrystalExplorer program (Turner et al., 2017) . The Hirshfeld surfaces and their associated two-dimensional fingerprint plots were used to quantify the various intermolecular interactions in the synthesized complex. The Hirshfeld surfaces mapped over d norm , d i and d e are shown in Fig. 3 . The red spots indicate the intermolecular contacts associated with strong hydrogen bonds and interatomic contacts (Gü mü ş et al., 2018; Sen et al., 2018) . For the title compound, these correspond to the near-type HÁ Á ÁO contacts resulting from O-HÁ Á ÁO and N-HÁ Á ÁO hydrogen bonds (Figs. 3 and 4) . The Hirshfeld surfaces were generated using a standard (high) surface resolution with the three-dimensional d norm surface
Acta Cryst. (2018). E74, 1263-1266 research communications Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx þ 1; Ày þ 2; Àz þ 2; (ii) Àx þ 1; Ày þ 1; Àz þ 2; (iii) x þ 1; y; z; (iv) Àx; Ày; Àz þ 1; (v) Àx; Ày þ 1; Àz þ 1.
Figure 1
The molecular structure of the asymmetric unit of the title compound, showing the atom labelling. Displacement ellipsoids are drawn at the 20% probability level. [Symmetry codes: (i) Àx + 1, Ày + 2, Àz + 2; (ii) Àx, Ày + 1, Àz + 2.]
Figure 2
A partial view of the crystal packing of the title compound. Dashed lines indicate the hydrogen bonds (see Table 1 ).
mapped over a fixed colour scale of À1.219 (red) to 1.466 (blue) a.u. Fig. 6b (HÁ Á ÁH) shows the twodimensional fingerprint of the (d i , d e ) points associated with hydrogen atoms. It is characterized by an end point that points to the origin and corresponds to d i = d e = 1.08 Å , which indicates the presence of the HÁ Á ÁH contacts in this study (31.7%). The graph shown in Fig. 6d (CÁ Á ÁH/HÁ Á ÁC) shows the contact between the carbon atoms inside the surface and the hydrogen atoms outside the Hirshfeld surface and vice versa (9.5%). In addition, CÁ Á ÁC (10.4%), NÁ Á ÁH/HÁ Á ÁN (3.6%) and NiÁ Á ÁO/OÁ Á ÁNi (3.4%) contacts contribue to the Hirshfeld surface.
Synthesis and crystallization
A solution of NaOH (52 mmol, 2.07 g) was added to an aqueous solution of H 2 Fum (26 mmol, 3 g) with stirring. A solution of NiCl 2 Á6H 2 O (26 mmol, 6.14 g) in ethanol was added. The mixture was heated at 353 K for an hour and then the pink mixture was filtered and left to dry at room temperature. The reaction mixture (0.88 mmol, 0.20 g) was 
Figure 4
Hirshfeld surfaces mapped over d norm to visualize the intermolecular interactions of the title compound.
Figure 5
A fingerprint plot of the title compound. dissolved in ethanol and added to a methanol solution of nicotinamide (1.76 mmol, 0.21 g). The mixture was heated at 353 K for 30 min with stirring and the resulting suspension was filtered. On slow evaporation of the filtrate, over a period of three weeks, blue block-shaped crystals of the title complex were obtained.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . The C-bound H atoms were positioned geometrically and refined using a riding model: C-H = 0.93 Å with U iso (H) = 1.2U eq (C).
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Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Symmetry codes: (i) −x+1, −y+2, −z+2; (iii) −x+1, −y+1, −z+2; (iv) x+1, y, z; (v) −x, −y, −z+1; (vi) −x, −y+1, −z+1.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (
